This paper contributes to the emerging literature on gender differences in the causes and consequences of brain drain. Differentiating between gender bias in the access to economic opportunities and gender differentials in economic outcomes, we find that differences in access have a significant impact on the emigration of highly-skilled women relative to that of men. However, differentials in outcomes do not have a significant impact. Additionally, the structure of political institutions in the source countries does not have a significant impact on the difference in emigration rates.
Introduction
The onset of globalization has seen a rejuvenation of interest in the causes and consequences of brain drain (Commander et al., 2004) . Yet with few exceptions (Docquier et al., 2009; Dumont et al., 2007) , the gender dimensions of the phenomenon remain relatively unexplored.
1 Given the serious consequences of female migration on the countries of origin, and given the myths that propagate about the adverse selection of female migrants, the importance of taking a gendered perspective on the migration of highly-skilled labor can hardly be overstated.
A pioneering contribution towards developing such a perspective is Docquier et al. (2009) , who develop a dataset of migration to OECD countries by country of residence, place of birth, level of education, and gender; and find that emigration rates for highly-skilled women are, on the average, higher than emigration rates for comparably educated men. This paper investigates the role of cultural and institutional factors that influence the observed brain drain gap.
We find that bias in access to economic opportunities, captured by the fertility rate and differences in schooling and literacy, account for a significant part of the brain drain gap. Variables that capture differentials in observed economic outcomes, such as labor force participation, share of income, and rates of female representation in government, do not have a significant impact. Nor does our analysis support the conjecture that political institutions impact men and women differently; and hence provide different incentives to emigrate. Distinguishing between multiple dimensions of institutional character (Bang and Mitra, 2010) , namely, credibility, transparency, democracy, and security; we find that none of these have a significant impact on the difference in emigration rates for highly-skilled women and men.
An contribution in this context is Dumont et al. (2007) who confirm the existence of the brain drain gap and find that the emigration rate of highly-skilled women decreases with the level of per capita GDP in the source country; the infant mortality rate; the child mortality rate; and female secondary school enrollment rate. Our paper is concerned with differences in emigration rates for highly-skilled men and women, and to the best of our knowledge, it is the only attempt to investigate the impact of gender bias, both as a cultural practice and as codified in the institutional structure of a country, on the observed brain drain gap.
Gender and International Migration
Studies that investigate gender differences in international migration pursue two different agenda. The first investigates factors that lead to gender differentials in economic outcomes once the migrants reach the host country. Thus, many immigrant women who work in the stereotypical low-skill occupations in developed countries may do so only because they migrate with family visas; which in many cases do not allow the right to work in occupations that are better suited to their skills (Cerutti and Massey, 2001 ). In the same vein, Chiswick and Miller (1999) find that foreign-born women who do not speak the local language suffer a greater penalty to their earnings than foreign born men in the same position. 2 Validating narratives that emphasize the salience of host country-specific factors is the finding that countries with overall low educational attainment tend to have even lower levels of educational attainment for women. Thus, the emigration rates of highly-educated women are, in fact, higher than those of highlyeducated men (Docquier et al., 2009) .
By contrast, the second set of studies relates gender differentials in immigrant outcomes to pre-existing differences in the countries of origin. Antecol (2000) attributes the gender gap in labor force participation rates of US immigrants primarily to that prevailing in the source countries and uses this to assert the importance of cultural differences in explaining gender differentials in immigrant outcomes. Pfeiffer et al. (2007) emphasize the role of cultural factors that create different incentives to migrate for men and women of comparable skill. In looking at the influence of cultural and institutional characteristics on the brain drain gap, our study is also related to this branch of the literature.
Gender Bias and the Brain Drain Gap
Our data for emigration rates to OECD countries by gender and educational attainment come from Docquier et al. (2009) . Our dependent variable, the brain drain gap is the difference between the female and male tertiary educated emigration rates. To test for factors that affect the brain drain gap, we estimate a model that includes GDP per capita, population, and unemployment rates in the countries of origin as controls, and measures of institutional quality and gender bias as our variables of interest. The dimensions of institutional quality that we consider are democracy, transparency, credibility, and stability; the dimensions of gender bias we consider are differentials in access and differentials in outcomes.
Acknowledging the fact that many of the variables that proxy for these dimensions of institutional quality and gender equity are either highly correlated or do not uniquely measure a single aspect of these concepts, we perform a factor analysis on representation and income shares) shows just one dimension of gender equality, which we interpret as 'equality in access' (literacy, enrollment, and fertility). These variables represent conditions that are necessary for equal performance. Literacy and school enrollment represent access to the education, whereas fertility is a proxy for the cultural attitudes that support access to work. For the shorter sample (which includes all six gender variables), two factors emerge: 'access', defined the same as before; and 'equality in outcomes' (labor force participation, income share, and parliamentary representation).
These variables represent the outcomes of more equal opportunities for women in society. Our hypothesis is that gender differentials in access and outcomes will affect the incentive to migrate differently, but it is not clear which will have the stronger impact.
On the one hand, access differentials are likely to indicate a systematic bias against women. On the other hand, differentials in outcomes indicate a more immediate concern that can be resolved quickly by migrating.
To determine the impact of gender bias in explaining the disparity between the emigration rates of high-skill women and men from developing countries to OECD countries, we estimate the following equation:
(1) gap it = β 0 + β 1 gdpc it + β 2 population it + β 3 unemployment it + β 4 democracy it + β 5 credibility it + β 6 transparency it + β 7 security it + β 8 access it + β 9 outcomes it + u it .
We estimate equation (1) using a generalized method of moments technique that accounts for endogeneity in GDP per capita using energy consumption per capita as an instrument. This approach yields consistent, asymptotically efficient, and asymptotically normal estimates when the distributions of the errors (u it ) are unknown.
The results of our regression analysis, reported in table 3, support the hypothesis that differentials in access have a more substantial and significant impact relative to differentials in outcomes. In fact, for every specification, the only factor that comes up as statistically significant is the equal-access factor. Neither equality in outcomes, nor any of the measures of institutional quality, nor any of the controls come up as significant. Thus, we conclude that cultural preconditions of gender equality in access to education and work are the most significant factor in determining the female brain drain uniquely from males.
Conclusion
Female immigrants from developing countries bring higher abilities than traditional stereotypes acknowledge. While there is evidence that female immigrants are, on average, less educated than males, there is also evidence that educated women are the ones with the greatest incentive to emigrate.
We find that bias in access explains a significant portion of the gap between female and male high-skilled emigration rate. Countries that give women more access to opportunities in terms of education and have lower fertility rates experience lower rates of female brain drain. However, observable outcomes of gender bias, such as lower labor force participation, lower shares of income, and lower rates of representation in government do not have a significant impact. Finally, while institutional quality is likely to impact the brain drain generally, its impacts are not 'gendered.'
Although our analysis suggests that gender bias influences the female brain drain, it is not clear whether this phenomenon would be increased or diminished by more migration, since the long-run effects of brain drain are unsettled. One policy issue in host countries is the fact that fewer female immigrants than male immigrants have access to legal work status because family visas that have allowed more women to migrate also forbid them from working, leaving them to seek informal work in lessskilled occupations. Removing this restriction on family visas would allow immigrant women to find better jobs matches and send more remittances, as well as increase incentives for families to invest in educating their daughters.
More work needs to be done looking at the factors that affect female migration and the role of gender inequities in shaping the pattern of immigration and immigration policy. This analysis adds to the growing literature on gender issues in international migration and is by no means the final word in a very important discussion. 
